Technical Support Document

Chapter 14
Proposed Round 3 Area Designations for the 20Hour SO,
Primary National Ambient Air Quality Standafal lowa

1. Summary

Pursuant to section 107(d) of the Clean Air Act (CAA), the U.S. Environmental Protection
Agency(theEPA, we,orudmu st desi gnatnemt@inneabds faast t@ditnhneern ti
A uncl asferthé 2000bHowe sulfur dioxide (S€) primary nationabmbiert air quality

standard (NAAQS]2010 SQ NAAQS). The CAA defines a nonattainment areaasaredhat

does not meet the NAAQS or that contributes to a nearbytlaedoes not meet the NAAQS

An attainment area is defindg the CAAas any aretha meets the NAAQ&Nd does not

contribute to a nearby aré@at does not meet the NAAQSnclassifiable areas are definey

the CAAas those that cannot be classified on the basis of available information as meeting or not
meeting the NAAQSIn this actiom, the EPA has defined a nonattainment area as an area that the
EPA has determined violates the 2010 88 AQS or contributes to a violation in a nearby

area, based on the most recent 3 years of air quality monitoring data, appropriate dispersion
modelinganalysis, and any other relevant information. An unclassifiable/attainment area is
defined bythe EPA as an area that either: (1) based on available information including (but not
limited to) appropriate modeling analyses and/or monitoring tted&PA ha determined (i)

meets the 2010 SINAAQS, and (ii) does not contribute to ambient air quality in a nearby area
that does not meet the NAAQS; or (2) was not required to be characterized under 40 CFR
51.1203(c) or (d) and EPA does not have available information including (but not limited to)
appropriate modeling analyses and/or monitoring data that suggests that the area may (i) not be
meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not meet
the NAAQS. An unclassifiable area is defined thye EPA as ararea that either: (1) was

required to be characterized by the state under 40 CFR 51.1203(c) or (d), has not been previously
designated, and on the basis of available information cannot be classified as either: (i) meeting or
not meeting the 2010 SOIAAQS, or (ii) contributing or not contributing to ambient air quality

in a nearby area that does not meet the NAAQS; or (2) was not required to be characterized
under 40 CFR 51.1203(c) or (d) atind EPA does have available information including (but not
limited to) appropriate modeling analyses and/or monitoring data that suggests that the area may
(i) not be meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does
not meet the NAAQS.

This technical support document (TSD) addessdesignations for all remaining undesignated
areas inowafor the 2010 SQNAAQS. In previous final actions, the EPA has issued

The term fidesignated attainment aread is not used in t
a previous nonattainment area that has been redesignat «
submitted maintenancegpl.



designations for the 2010 SBAAQS for selected areas of the courtifhe EPA is undea

December 31, 201 deadline to dagnatetheareasaddressed in this TSD as requitgdthe

U.S. District Court for the Northern District of CaliformiaVe are referring to thset of

designations being finalized by the December 31,20l &ad|l i ne as M@ARound 30 o
designations process for the 2010.BAAQS. After the Round 3 designations are completed,

the only remaining undesignated areas will be those where &astit@ely installed and begun
operating a newO, monitoring networkne et i ng EPA speci fications r ¢
Data Requirements Rule (DRR) (80 FR 51092 EPA is required to designate those

remaining undesignated areas by December 31, Fai2@he state of lowa, no new 50

monitoring network was installed. &refore, all remaining undesignated aredswawill be

designated in Round 3.

lowa submittedts first recommendation regarding designations fo200 thour SQ

NAAQS onJune 2, 2011In this June 2, 2011 submittal, lowa recommended a designation of
attainment for Clinton, Linn, Polk, Scott, and Van Buren Counties and a designation of
unclassifiable for the remaining counties in lowhe state submitteabdatedair quality

analysisand pdatedrecommendations ofipril 8, 2013 November 4, 2015Januarys, 2017

and April 3, 2017In these submittals, lowa recommended a designation of nonattainment for a
portion of Muscatine County, attainment for Des Moines, Wapello, and Woodbunti€sy and
unclassifiable/attainment for the remaining counties in lowa that were undesignated.

intended designations, we have considered all the submissions from the state, except where a
recommendation in later submissiomegarding a particular aréadicates that it replaces an

earlier recommendation for that area we have considered the recommendation in the later
submission

For the areas itbwathat are part of the Round 3 designations prodegsge lidentifiesthe
EPAGs i nt ende dthaceutiegon oittianoof countieswiich they would apply
It alsolists| o w auérentrecommendationghe EPA s  ftlasignatn for theseareaswill be
based oran assessment and characterization of air quhlibppghambient air quality data, air
dispersion modelingother evidence and supporting information, or a combinatitimeafbove

2 A total of 94 areas throughout the U.S. were previously designated in actions pubtishegust 5, 2013 (78 FR
47191) July 12, 201681 FR 45039 and December 13, 2016 (81 FR 89870)
3 Sierra Club v. McCarthyNo. 313-cv-3953 (SI) (N.D. Cal. Mar2, 2015).



Table L Summaryoft he EPAGOs | ntendedDeBgnatongnati ons
Recommendations bylowa
Area/County |l owaods | owaods EPAOGS EPAGs I
Recommended Recommended | Intended Designation
Area Definition Designation Area
Definition
Linn County Linn County Unclassifiable/ Same as Unclassifiable
Attainment stat e
Louisa County Louisa County | Unclassifiable/ Same as Unclassifiablé
Attainment st at e Attainment
Pottawattamie Pottawattamie | Unclassifiable/ Same as Unclassifiable
County County Attainment stat €
Remaining Remaining Unclassifiable/ Same as Unclassifiablé
Undesignated Undesignated Attainment stat e Attainment
Areas Counties and

Partial Counties,
as Separately
Designated Areas

" Sincelowa did notelect to install and bégtimely operation of a neyapprovedsG, monitoring networkmeeting
, theEP A ihtends Eofesighat thedr&rRiiningindesignatedounties
these

EPA specification

(or portionsof counties)n lowaa s

referenced

Afunclassaf namkbheéeo

as

areas

by the stateinder the DRRandthe EPA does not have available informatiacluding (but not limited to)

appropriate modeling analyses and/or monitoring datsstiggests that the area mat be meeting the NAAQS or

contribute to ambient air quality in a nearby area that does not meet the NAAEE® areathat we intend to
designate as unclassifialdétainmeni{those to which this row of this table is applicaldey identified more
specifically in sectior® of this TSD.

Areasin lowathat the EPApreviously designated in Round<se€78 FR 4719)and Round 2

(see81 FR45039 and 81 FR 898yéare not affected by the designations in Rount B e
previous designationa the state of lowancludethe following: (1) nonattainment for a portion
of Muscatine County(2) unclassifiable for Woodbury Countsind(3) unclasfiable/attainment

for Wapello and Des Moines Counties.
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2. General Approach and Schedule

Updated designations guidardecumentsvereissued by the EPA throughJaly 22, 2016
memorandum andMarch 20, 201pmemorandum from Stephen D. Page, Director, U.S. EPA,
Office of Air Quality Planning and Standards, to Air Division Directors, U.S. EPA Regi¥ns |
These memorand supersedearlier designation guidance for the 2010 8®AQS, issued on
March 24, 2011, ahidentify factors that the EPA intends to evaluate in determining whether
areas are in violation of the 2010 SXPAAQS. Thedocumentslso contairthe factorghatthe
EPA intends to evaluate in determining the boundariegddsignated@reas. These factors
include: 1)air quality characterization via ambient monitoring or dispersion modeling reallts;
emissionsrelated data; 3neteorology; 4geography and topography; adyjurisdictional
boundaries.

To assist states and otheterested parties in their efforts to characterize air quality through air
dispersion modeling for sources that emi e EPA released itaost recent version of a

draft documdNMRAAQISI Dlesd gn@d$O®ons Model ing Techni
(Modeling TAD) inAugust2016.4

Readers of this chapter of this TSD should refer to the additional general information for the
EPA6s Round 3 area designations in Chapter 1
3 Area Designations for the 201Hbur SQ Primary National Ambient Air Quality Standard)

and Chapter 2 (Intended Round 3 Area Designations for the 2Bb0Ir1SQ Primary National

Ambient Air Quality Standard for Statestiv Sources Not Required to be Characterized).

As specifiedby the March 2, 201%ourt order, the EPA is required to designate by December
31,2017a |l | Aremaining undesignat estateahageasnat i n whi c
installed and begun operating a new,&@nitoring network meeting EPA specifications
referenced inheE P A0GE» DRR. The EPAwIll therefore designathy December 31, 2017
area of the countrythat are ngtpursuant to th®RR, timely operatingePA-approved andalid
monitoring networksThe areas to be designated by December 31, 2@didde theareas
associated witfour sourcesn lowameeting DRR emissions critettiaat states have chosen

be characterized using air dispersion modeling areas associated witireesourcesn lowa

for whichlowaimposed emissions limitations to restrict their.®@issions to less than 2,000
tpy, andother areas lowanot specifically required to be characterizedhwy state undehe
DRR.

Because many of the intended designations have been infornaedilable modeling analyses

this preliminary TSD is structured based on the availability of such modeling information. There
is a section for eaatountyfor which modeling information is availabl&he remaining tdoe-
designatedountiesand partial coutiesarethen addressed togethersiction6.

2 https://www.epa.gov/sites/production/files/2606/documents/so2modelingtad. ptif addition to this TAD on
modeling, the EPA also has released a technical assistance document addressiogiteéting network design, to
advise states thatkieelected to install and begin operation of a new BOnitoring network . SeeDraft SG
NAAQS Designations Soure@riented Monitoring Technical Assistance Document, February 2016,
https://www.epa.gov/sites/production/files/2606/documents/so2monitoringtad. pdf



The EPA does not plan to revise this TSD after consideration of state and public comment on our
intended designation. geparatd SD will be preparedsnecessary to document how we have
addressed such comments in the final designations.

The following are dfinitions of important terms used in this document:

1)

2)

3)

4)

5)

6)
7)
8)

9)

2010 SQNAAQST The primary NAAQS for S@promulgated in 2010. This NAAQS is
75 ppb, based on tiBeyear average of the 9percentile of the annual distribution of
daily maximuml-hour average concentratioi®ee40 CFR 50.17.

Design Valud a statistic computed according to the data handlioggalures of the
NAAQS (in 40 CFR part 50 Appendix T) that, by comparison to the level of the NAAQS,
indicates whether the area is violating the NAAQS.

Designated nonattainment aiiean area that, based on available information including
(but not limitedto) appropriate modeling analyses and/or monitoring tlagéd& PA has
determined either: (1) does not meet the 2019MEAQS, or (2) contributes to ambient
air quality in a nearby area that does not meet the NAAQS.

Designated unclassifiable/attainmentagren area that either: (1) based on available
information including (but not limited to) appropriate modeling analyses and/or
monitoring datathe EPA has determined (i) meets the 201Q S@AQS, and (ii) does

not contribute to ambient air quality in earby area that does not meet the NAAQS; or
(2) was not required to be characterized under 40 CFR 51.1203(c) or (tip&iiA

does not have available information including (but not limited to) appropriate modeling
analyses and/or monitoring data thatgeggjs that the area may (i) not be meeting the
NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not meet the
NAAQS?®

Designated unclassifiable arean area that either: (1) was required to be characterized
by the state under 4DFR 51.1203(c) or (d), has not been previously designated, and on
the basis of available information cannot be classified as either: (i) meeting or not
meeting the 2010 SANAAQS, or (ii) contributing or not contributing to ambient air
guality in a nearbyrea that does not meet the NAAQS; or (2) was not required to be
characterized under 40 CFR 51.1203(c) or (d)tae&PA does have available
information including (but not limited to) appropriate modeling analyses and/or
monitoring data that suggeststitae area may (i) not be meeting the NAAQS, or (ii)
contribute to ambient air quality in a nearby area that does not meet the NAAQS..
Modeled violatiori a violationof the SQ NAAQS demonstrated bgir dispersion
modeling

Recommended attainment aiean aredhata stateterritory, or tribehas recommended
that the EPA designate as attainment.

Recommended nonattainment aresn aredhata stateterritory, or tribehas
recommended that the EPA designate as nonattainment

Recommended unclassifiable aifean aredahata stateterritory, or tribehas

recommended that the EPA designate as unclassifiable.

10)Recommended unclassifiable/attainment &raa aredhata stateterritory, or tribehas

recommended that the EPA dgsate as unclassifiable/attainment.

5The

term fidesignated attainment areaodo is not used i

a previous nonattainment area that has been redesignatedat t ai nment as a resu-lt of
submitted maintenance plan.
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11)Violating monitori an ambient air monitor meetidd CFR parts 50, 53, and 58
requirementsvhose valid design value exceeds 75 fiy@sed on data analysis conducted
in accordance witppendix T of 40 CFR part 50.

12)We, aur, and ug these refer to the EPA.



3. Technical Analysis for theinn CountyArea

3.1. Introduction

The EPA must designate thenn Countyarea by December 31, 2017, becaus@ortion of the
countyhas been previously designated #&maa has notinstalledand begn timely operation of
a new approvedsO, monitoring networko characterize air quality in the vicinity ahy source
in Linn County

3.2. Air Quality Monitoring Datafor theLinn CountyArea

This factor considers the S@ir quality monitoring data in the areaLinn County The state
did notincludemonitoring datan its updated recommended designations submittaihaut
following SO, monitorsexist in Linn Countyand are shown in Figurealong with the locations
of theemissions sourcesubject to thé®ORR:

1 Air Quality System monitot9-113-0040, designated by the state as the Cedar Rapids
Public Health air monitoring sitdhis monitor is located &00 11" Street NWnear
downtown Cedar Rapida Linn County It is approximatelyp km tothe northwest of
the DRRIPL T Prairie Creek source and 6 kmthenorth of the DRR ADM Corn
Processing sourc®ata collected at this monitor indicates tthet1-hr SG 2014-2016
design values 16 ppb.

1 Air Quality System monitoi9-113-0041, designated by the state asGleelar Rapids
Tait Cummins Park (Prairie Creek) air monitoring slieis monitor is locatedt 3000 C
Street SWIn Linn County, and ispproximately 1 km to the north tife DRRIPL T
Prairie Creelsource It began operating in 201Bata collected at this monitor indicates
that the thr SGQ 20142016 design value i82 ppb.



Figure 1. Map of a Portion of Linn County Addressing ADM Corn Processing(red), IPL i
Prairie Creek (red), and Nearby Sources (blue). Location of current monitors are indicated
by green squares

Ingredion >

J IPL Prairie Creek

As mentioned previously, the state diok provideadiscussion othe AQS monitors located in
Linn County in its submissiom.hese data were available to EPA donsideration in the
designations process, however, since it is unclear if these monitors are located in areas of
maxi mum concentration, it is wunclear if
to determine whether the area is meethrgg2010 SQNAAQS.
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3.3. Air Quality ModelingAnalysis fortheLinn CountyArea AddressingADM
Corn Processing Cedar Rapids and IPLPrairie Creek Station

3.3.1. Introdudion

This section3.3 presentsll the available air quality modeling information fann County,
focusing on an area neADM Corn Processing Cedar Rapids and IPLPrairie Creek Station
This area contains the followin§C, sourcesprincipally the sourcearound whichiowawas
required by th®©RR to characterize S{Cair quality, or alternativelyo establish an S©
emissions limitation of less thar0BO0 tons per year

1 TheADM Corn Processing Cedar Rapids facilitgmitted more tha,000tonsof SO,
in 2014 Specifically, ADM emitted3,071tons of SQin 2014.This source meets the
DRR criteria and thus is dhe SQ DRR Source listandlowa has chosen to characterize
it via modeling.

1 ThelPL 71 Prairie Creek Station electric generatfagility emitted more tha,000tons
of SG& in 2014 Specifically,IPL T Prairie Creelemitted4,033tons of SQin 2014.This
source meets the DRR critedadthus is orthe SQ DRR Source listandlowahas
chosen to characterize it via modeling.

1 TheCargill Inc. and Ingrediofacilities in Cedar Rapidsrenot on theSOG; DRR Source
list but were included in the modeling analysis submitted by I@a&gill and Ingredion
emitted 76 and 46 tons of 2 2014, respectively.

Because we have available results of air quality modelimghioh these sourcesemodeled
togethey the area around this group of sources is being addressed in this section with
consideration given to the impacts of allgbsources.

In its submissionlowarecommended than area thahcludesthe area surrounding the
facilities, specificallythe entirety of Linn Countybe designated asclassifiabledttainment
basedn parton an assessment and characterization of air qumlggctsfrom these facilities.
This assessment and characterization was performed using air dispssdielimg software, i.e.,
AERMOD, analying a mixture of actual and allowabdéenissionsAfter careful review of the

stateds assessment, supporting dsonodifyingthet at i on,

statebds recommendation f or t henclassifallleOura n d
reasoning for this conclusion is explained in sec8igtof this TSD, after all the available
information is presented.

The aredhatthe state has assessgal air quality modelings located inLinn County which is in
the EastCentral part of the state of lowa.

As seen in Figur@ below, theADM Corn Processing and IPLPrairie CreeKacilitiesare
locatedin Cedar Rapids ithesoutherrportionLinn County Prairie Creek is located to the
northeastof ADM, and the twsourcesareapproximately.5 kmapart Also included in the

nt e



figure areothernearby emitters of S£¥ These are€argill Inc. and Ingredioand are located in
Cedar Rapids to the nortth Praiie Creek and ADM.

Thest at ed s
Linn County Th e
Linn County

Figure 2. Map of the Linn County Area AddressingADM Corn Processing and IPLT

Prairie Creek
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The discussion and analysis that follows belall reference the Modeling TAD and the factors
on cduauyp, 2adl6gwdance amdiarch 20, 2B1Bghidasce, as

for evaluat:i
appropriate.

5 All other SQ emitterswith an average rate above 2 fpym 20122014 (based on informationin o wa 6 s

inventory reporting systengre shown irFigure?2.
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For this area, the EPA received and considerezinodeling assessmewhich was submitted
by lowa

3.3.2. Modeling Analysis Provided by the State

3.3.2.1. Model Selection and Modeling Components

The EPAG6Gs Model i ng désighationsouhderdhe POh0aSAADS, the ar e a
AERMOD modeling systemshould be usedinless use of an alternative model can be justified
The AERMOD modeling system contains the following components:

- AERMOD: the dispersion model

- AERMAP: the terrain processtor AERMOD

- AERMET: the meteorological data processor for AERMOD

- BPIPPRM: the building input processor

- AERMINUTE: apre-processor to AERMET incorporatirigminuteautomated surface

observation systenASOS wind data
- AERSURFACE: the surface characterisficecessor for AERMET
- AERSCREEN: a screening version of AERMOD

The state useAERMOD version15181 the mosup-to-date versiorat the time the modeling
analysis was conductgdsing all regulatory default optionSERMOD version 16216r has since
become tb regulatory model version. There were no updates from 15181 to 16216r that would
significantly affect the concentrations predicted hArdiscussion othes t a appra@ash to the
individual components providedin the corresponding discussitivat follows as appropriate.

3.3.2.2. Modeling ParameteRural or Urban Dispersion
For any dispersion modeling exercise, the Aur
i mportant in determining the boundadictiondfayer ¢

downwind concentrations. For S@odeling, the urban/rural determination is important because
AERMOD invokes a <our haltlife for urban SQ@sources. Section 6.3 of the Modeling TAD
details the procedures used to determine if a source is urban or rural based on land use or
population density.

For the purpose gderforming the modeling for the area of analysis, the state determined that it
wasmost appropriate to run the model in ruradde The rural determination was made based

on land cover around the areas of ADM and Prairie CiEe&.Guideline on Air Quality Models,
Appendix W (November 2005) section 7.2.3 instructs users to defineltae or rural

classification of the area considering land use and population density. The land use procedure in
Appendix Wsection7.2.3(c) classifies urban areas based on industrial, commercial, and
residential land use over 50% within a 3 km radius okthece. The population density

threshold of the 3 km radius surrounding each facility is compared to the urban threshold of 750
people per square kilometer. Both the land use and population density guidelines in Appendix W
were used to assess the urbaarabteristics of tharea and it was determined to be ruvéhile

some residential and industrial ar@aslocated near the two sources, the predominate land
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cover is of rural type (e.g., barren fields, farmlafdjus, the EPA agrees with the state thaal
mode is appropriate for this analysis

3.3.2.3. Modeling Parameter: Area of Analysis (Receptor Grid)

The TAD recommendshatthefirst step towards characterizatiohair quality in the area

around a source or group of source® determine the extent of the area of anabststhe

spacing of theeceptor grid. Considerations presented in the Modeling TAD include but are not
limited to: the location of the S@mission sources or facilities considered for modeling; the
exten of significant concentration gradierise to the influencef nearby sources; and

sufficient receptor coverage and density to adequately capture and resolve the model predicted
maximum SQ concentrations.

The sourcenf SO emissionsubject to the DR this area are described in the introduction to
this sectionFor theLinn Countyarea the state includetivo other emitters of S©with 2014
emissions greater than 40 tomshin 20 kmof eitherADM Corn Processing or IPL Prairie

Creekin any direction The state determined that this was the appropriate distance to adequately
characterizair qualitythroughmodeling to includeéhe potential extent of any SBIAAQS
exceedances in tfegea of anlgsis andany potential impact on SQir quality fromother

sourcesn nearby areasn addition toADM Corn Processing and IPLPrairie Creektheother
emitters of S@included in the area of analysis &argill Inc. and IngrediorNo other sources
beyond20 kmwere determined by the state to have the potential to cause concentration gradient
impacts within the area of analysis.

Receptors were sited outsidithe fencdine boundaries of Prairie Creek, ADM, Ingredion, and
Cargill. The grid receptor spacirayound each of the four facilities fhe area of analysis chosen
is as follows:

50 meters along the facility fence line

50 meters from the fence line to 0.5 km

100 meters extending from 0.5 km to 1.5 km
250 meters extending frofin5 km to 3 km
500 meters extending from 3 km to 5 km
1000 meters extending from 5 km to 10 km

=4 =4 =4 -8 -8 -9

The receptor network contain&@,042receptors, and the network covethd southwestern

portion of Linn County and portions of northern Johnson Cotliigpire3, s how t he st at eo
chosen area of analysis surroundingAlM Corn Processing and IPLPrairie Creek facilities

as well aghereceptor grid for the area of analysis.

Thestate placedeceptors for the purposes of this designation eifiddcations that would be
considered ambient air relative to each modeled facilttg state did not placgeceptorsn
locations that it considered to not be ambientiagiuding locations inside the fence lgtbat
precludepublic acces$or all four sources that were included in the modeling analisish
facility property is ambient air with respect to other facilitieswever

12



Figure 3. Area of Analysisand Receptor Gridfor the Linn County Area
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3.3.2.4. Modeling Parameter: SourGharacterization

Section 6 of the Modeling TAD offers recommendations on source characterization including
source types, use of accurate stack parameters, inclusion of building dimensions for building
downwash (if warranted), and the use of actual stack heights with antisgions or following

GEP policy with allowablemissions.
As previously described, lowa included the following four sources in the modeling analysis

ADM Corn Processing, IPL Prairie Creek, Cargill Incand IngredionFor Prairie Creekthe
state sed actual stack heights in conjunction vaitimstant hourly emissions inputs based on the
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average of variablactualhourly emissiongiuring certain periodi®r Units 1, 2, and 8see
belowin Figure 4. Unit 4 at Prairie Creek was modeled at a future allowable rate that is further
discussed in Section 3.3.2.5.

For ADM, the statenodeled over 58eparate SOemission sources. Thpimary sourcsof SO

emissions at ADM aréve coatfired boilers. The boilerarere modeled actual stack heights
andemissiongates thatwere greatethanthe actual average emissioAslditional discussion of

the emission rates for the boilers at ADM are in Section 3.F2l50f t he efmisson | i t yos
points were modeledt recentlypermitted modified (raisedstack heightsThe modified stacks

are all less than 30 metevghich isbelow the 65 meter de mimis GEPstackheight.These four

emission points were modeled at their permitted allowable emissioHabéher emission

points at ADM were modeled using a combination of peeditillowableand actual emissions.

For Cargill and Ingredionnumerous emissions sources wa@eled using a cdnmation of
permitted allowabl@nd actual emissior\ctual stack heights were used as there is no stack
height greater than the 65 meter deimis GEP height.

The stateadequatelgharacterized the souste b ui | d i nlacatibnaas weall &s the statk
parameters, e.g., exit temperature, exit velocity, location, and diameter. Where appropriate, the
AERMOD component BPIPPRMas used tassist in addressinguilding downwash.

Based on review of the provided information, EfA finds the state adequately characterized
the modeled sources in the Linn County area of analytisregard to physical parameters other
than the hourly emission inputs, which are discussed in the next section

3.3.2.5. Modeling Parameter: Emissions

TheEPAG6s Model i n dgorfhedpDrposecot neodeling to eheiracterize air quality for
use in designations, the recommended approach is to use the most recent 3 years of actual
emissions data and concurrent meteorological data. However, thal§éiddicates that it

would be acceptable to uabowable emissions in the form of the most recently permitted
(referred to as PTE or allowable) emissions tiaé is federallyenforceablend effective

The EPA believes that continuous emissions manigasystems (CEMS) data provide

acceptable historical emissions informatiamenthey areavailable These data are available for

many el ectric generating units. I n the absenc
encourages t he us rarymdgemistoRMERoddHOUWREMIS,lonthrough

the use of AERMODO6s variable emissions factor
these methods, the ERAcommends usingetailed throughput, operating schedules, and

emissions information from thenpaced source(s).

In certain instances, statasd other interested partiegy find that it is more advantageous or
simpler to use PTE rates as part of their modeling femsexamplefor a facility that has
recently adopted a new federally enforceablessians limit or implemented other federally
enforceable mechanisms and control technologies to limieg8@ssions to a level that indicates
compliance with the NAAQShe state may choose to model PTE rafésse new limits or
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conditions may be used ihagapplication of AERMODfor the purposes of modeling for

designations, even if the source has neniseibject to these limits fahe entirety of the most

recent3 calendar yeardn these cases, the Modeling TAD notes thatate should be able to

find thenecessary emissions informatiom tesignationselated modeling ithe existing S@

emissions inventories used for permitting or SIP planning demonstrdtiche event that these
shortterm emissions are not readdyailable, they may be calculated using the methodology in
Table81 of Appendix W to 40 CFR Part 51 titled,

As previously noted, the state includ®DBM Corn Processing and IPLPrairie Creelandtwo
other emitters of Sz within 20 km in the area of analysi&or this area of analysis, the state has
opted to use a hybrid approdcin all modeled sources/here emissions from certa@mission
pointswereexpressed as actual emissions amissiongrom otheremissionpointswere
expressed as PTEratdsh e f ac i | i t mogdinganalysis dnethes assotiated actual
or PTE rates are summarized below.

For ADM Corn Processing, IPL Prairie Creek, Cargill Inc., and Ingredidhg state provided
annual actual S£emissions betwee2012i 2014 This information is summarized Table2.
A description of how the state obtained hourly emission rates is given below this table.

Table 2. Actual SO, Emissions Betweer2012i 2014from Facilities in the Area of Analysis
for the Linn County Area

SOz Emissions (py)
Facility Name 2012 2013 2014
ADM Corn Processing 6,276 3,163 3,071
IPLT Prairie Creek 3,591 2,917 8,066
Cargill Inc. 239 264 76
Ingredion 82 149 46

For ADM Corn Processinghe main S@emission sources include five coal fired boilers.
However, there are numerous other potestiairces of S@emissionsncluding but not limited
to, dryers, coolers, heateendoxidizers. In all55 emission points from ADMere included in
the modeling analysis.

The hourly emissions datar ADM that were used in the modeling analysereobtained from

various methodologiesWhile CEMS are installed at the five boilers at ADM, the CEMSed

data was not used in theodeling analysi It is not clear if the state was provided the CEMS

data from the facility in order to be used in the modeling. The state develogezlthe

emission rates used for the five t@iged boilersfrom the actual averagennualemissionsrom

2012through 2014 Theboilers weranodeled assuming constant operation throughout-the 3

year modeling periadlhe statenotedthatthe average annual emissions provided by ADNhéo

state for modeling were slightly greater than the actual annuageremissions n t he st at ed

"The methodol ogies are derived from |lowab6s Technical Su
https://www.epa.gov/sites/production/files/2617
01/documents/iowa_so2_round_3_designation_recommendation_and_drr_submittal.pdf

8 The CEMS data for these boilers are required to be rapote 0 EPA6s Cl ean Air Markets d
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inventay. Forexamplgethe ADM boiler associated with emission point SEPB23 modeled at

a constant hourly emissions rate of 257 Iinichcorresponds to 1,126 tpy of emissiomke

actual emissionof SQ in tpy from this boiler wee 1,088, 1,085, and 1,101 in 2012, 2013, and
2014, respectivelyTheaverage annual emissions of thgedr periodwerel1,091 tpy.Thus, the
modeled rate (in tpy) for this ADM boiler was about 3% greater than the average actual annual
ratei n t he st drone2®R thromgh 20bhdthe ather sources at ADM (e.g., dryers,
heaters, oxidizersetc) were modeled at constant hourly rates based on actual emissiores from
stack test or at the n i pertniged allowable rate.

For IPLT Prairie Creekthe hourly emissions data that were used in the modeling anabras
obtained from two methodologies. For boilers #1, #2, and #3, lowa used an average of the most
recent hourly CEMS data (2016 for boilers #1 and #2 and 2015 for boil2T#8)CEMS

systemfor boilers #1 and #2 began operation in January 2016. The CEMS system for boiler #3
was operational during the 202P14 timeframein addition tothe most recent years of 2015

and 2016. Thavailable CEMS data from 2013 through 2@githe average modeled rates for
boilers #1, #2, and #3 are provided in FigurBdiler #3 was modeled a291Ib/hr based on the
average of 2015 CEMS data. As the figure shdhesCEMS indicatethat some emissiomatesin
2013 and 2014xceeded 400 Ib/fand most hody emission rates wergreater than the average
2015emissiorrate used in the modeling. The state indic#ibedboiler #3 switched to low

sulfur coal in January 2015 atithtthe CEMS data from 2015 most accurately represents the
current anduture operationsf the boiler However,|PL i Prairie Creek is not subject to any
federally enforceable requirement to combust solelydalfur coal and therefore could emit at
theratesthat occurredn 2013 and 2014.

Figure 4. SOz Emission Rates from IPLiT Prairie Creek Units 1, 2, and 3 CEMS

Prairie Creek Unit 1-3 CEMS and Modeled Rate Emissions

—— Unit 3 SO2 (pounds/hr) CEMS Unit 1 & 2 SO2 (pounds/hr) CEMS

Holed Ermicci Rate|

Pounds per hour

‘ Unit 1 and 2 Modeled Emissions Rate

°The CEMS data for these boilers are required to be
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Boiler #4would berequired to cease burning coal and burn exclusively natural gas by December
31, 2017 peran lowa air qualitydraft permit that completealpublic review process on

December 31, 201@n addition,a consent decree between the EPA and Alliant En€gyg
1:15cv-0006EEJM Document 14 Filed 09/02/1Eequires IPL to either retire or refuel Boiler

#4. However, the permit that includes the regmentto refuelBoiler #4has not been finalized

and the consemtecreerequires the retiring or refueling to occur prior to June 1, 2018, which is
after the date that the EPA intends to make a final designation for thisoavaaised the

allowable emision rate thatesults from the combustion of natural gags modeling analysis

for Boiler #4

For Cargill Inc.,approximately 25eparatemissions sources were included in the modeling.
Twenty of these sources were modeled at their recent (predefyi@ti4) actual emissions.
The actual emissions were assumed to be constant in the modeling analysis. The other five
sources at Cargill, Inc. were modeled atféaerally enforceablpermitted rate.

For Ingredionapproximately38 separatemissions sources were included in the modeling.
Thirty-five of these sources were modeled at their recent (predominately 2014) actual emissions.
The actual emissions were assumed to be constant in the modeling analysis. Tiheesher

sources alngredian were modeled at thiederally enforceablpermitted rate.

Generally, the state adequately modeled the emission rates at the ADM facility and nearby
sources of Ingredion and Cargill with the best available informa&onADM, the facility

provided thestate withemissions thalveregreater than the average annual emissiotise

st at e 6 s forithe five coddficed yoilers.It is not known ifthe statehadadditional

information (e.g.CEMS data or theperating schedule for the boilers) that could have been used
to temporally vary the annual emissions at ADMis is also true for the nearby sources

Ingredion and Cargill, where it is not known if operational information is available that could be
used ¢ temporally vary the average annual actual emissions.

TheEPAIs not able to rely on the modeling analysis that lowa submitted to determine if the area
is meeting the -hour NAAQSbecausehe hourly emission rateused in the modelingnalysis

for IPLT Prairie Creelboiler#3 arenot representative of tHeurly emissionsver the pasB

yearsand arenot federally enforceabl&or boiler #3 the EPA believes that the appropriate
emission ratshould have beegither themost recent 3 years of CEMS datestead of the

average of 2015 CEM®r an estimate of hourly emissions basedtmfederally enforceable

and effectiveallowable emissions

In addition, lowausedanaverageemission rateobtained by newly installed CEM8yerthe

first 6 months oR016for boilers #1 and 2 Theuse of the average emission rate underestimates
the actuahourly emissions during this period for many hours, by a notable amowaudition,

the emission rate used in the modeling analysis for Boiler #4 is not representative of past actual
emissions or thexpectedederally enforceable and effectisdowable emission rate at the
expected final designation date.

17



3.3.2.6. Modeling Paramete Meteorologyand Surface Characteristics

As noted in the Modeling TAThe most recent 3 years of meteorological data (concurrent with
the most recent 3 years of emissions data) should be used in designationsTégwtdection

of data should be bad on spatial and climatological (temporal) representativeness. The
representativeness of the det@eterminedased on: 1) the proximity of the meteorological
monitoring site to the area under consideration, 2) the complexity of terrain, 3) the exgjosure
the meteorological site, and 4) the period of time during which data are collected. Sources of
meteorological data include National Weather Service (NWS) stationspsitdic or onsite

data, and other sources such as universities, Federal Aviatrmm&tration (FAA), and

military stations.

For thearea of analysifor theLinn Countyarea the state selected tlsarface meteorology from
the Cedar Rapids NWS station (KQlDcated at41.883°N, 91.7246°W], 5km to thesouth of
ADM, and coincident upper air observations fritra Davenport NWS station (KDVNQcated
at [41.61°N, 9069°W], 100km to the southeast Cedar Rapidas best representative of
meteorological conditions within the area of analysis.

The state used AERSURFACE version 130&thg data from the KCIDIWS stationto

estimate the surface characteristics of the area of anaijtseslo is the fraction of solar energy

reflected from the earth back into space, the Bowen ratio is the metherdigensed to

calculate heat lost or heat gained in a substance, and the surface roughness is sometimes referred
to &s Tihz state estimated surface dkmagpghness va
monthly temporal resolution fairy, averageand wet surface moistuo®nditions.The output

for theindividual months from théhree rundgor moisture conditions amaanually combined

into one output file for each sitmsed on the moisture conditions determined for each month
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In Figure 5 generatd by the EPAthelocatiors of these NWS statios areshown relative to the
area of analysis.

Figure 5. Area of Analysis and the NWSstationsin the Linn County Area
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As part of its recommendation, the state provided3yearsurface wind rose fahe Cedar
Rapids(KCID) NWS stationln Figure6, the frequency and magnitude of wind speed and
direction are defined in terms fsdbm where the wind is blwing from. The wind direction athe
KCID NWS statiorhas a predominate soesbutheast andorthwest component and wa
speeds are less than 3 m/s (r{Fh) on 25% of the hours.
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Figure 6. Cedar Rapids(KCID) NWS Station Cumulative Annual Wind Rose for Years

20127 2014

Calm-=

Meteorological data from the above surface and upp®t\&i® stations were used in generating
AERMOD-ready files with the AERMET processor. The output meteorological data created by
the AERMET processor is suitable for being applied with AERMOD input files for AERMOD
modeling runs. The state followed the methodolagg settingpresented isection 8.3 of
AppendixWt o 40 CFR Part 51 titl ed, inthepwcedsmdaf ne
the raw meeorlogical data into an AERMODeady format, and used AERSURFACE to best

represent surface characteristics.

Hourly surfacemeteorologicatlata records are read by AERMET, and include all the necessary
elements for data processing. However, wind data taken at hourly intervals may not always
portray wind conditions for the entire hour, which can be variable ur@&tourly wind data

may also be overly prone to indicate calm conditisvtgch are not modeled by AERMOIn

order to better represent actual wind conditions at the meteorological tower, wind Hata of
minute duration was provided frotine KCID NWSstation site previouslgnentionedbut in a
different formatted file to be processed by a separate preprocessor, AERMINUEBEd&ta
weresubsequently integrated into the AERMET processing to produce final hourly wind records
of AERMOD-ready meteorologal data thabetter estimatactualhourly averageonditions and

that are less prone twerreport calm wind conditions. This allows AERMOD to apply more
hours of meteorology to modeled inputs, and therefore praoneecomplete set of
concentratiorestimates As a guard against excessively high concentrations that could be
producedby AERMODin very light wind conditions, the state set a minimum threshold of 0.5
meters per second in processing meteorological data for use in AERMOD. In setting this
threshold, no wind speeds lower than this value would be used for determining concentrations.

This threshold waspecifically applied to the-tninute wind data.
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Wind Speed

(m/s)
16.60 (2.3%)

10.80 (7.1%)

8.23 (26.5%)

5.14 (32.9%)
3.09 (25.3%)
1.54 (5.7%)
0.00 (0.2%)
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The EPAbelieves thdNWS stations used are representative for the meteorological conditions
the Linn County areeDverall, the methodology used by the state to process the meteorological
datafor input in AERMOD follows EPA guidance (e.g., use of AERSURFACE, AERMINUTE
etc).

3.3.2.7. Modeling Parameter: Geographiopography (Mountain Ranges or Other Air
Basin Boundarieghd Terrain

The terrain in the area of aliysisis best described dkt to gently rolling To account for these
terrain changes, the AERMAP terrain program within AERMOD was used to specify terrain
elevations for all the receptors. @Bource of the elevation data incorporated into the model is
from theUSGS National Elevation Datassdta for Linn and Johnson counteesd based on the
North American Datum 1983 (NAD823)

The EPA agrees wittteatment of terrain within AERMOIr the Linn County areand findsit
followed established guidance for terrain processing.

3.3.2.8. Modeling Parameter: Background Concentrations of SO

The Modeling TAD offers two mechanisms for characterizing background concentrations of SO
that are ultimately added o aphper ocmeocde,l ebda sdeeds ic
monitored design val ue, approagh)baseddn thefQoeocensilé | v v a
monitored concentrations by hour of day and season or montthigarea of analysis, the state

used a tier 1 approach. lowa used the Keosauqua Lake Sugema monitor in Van Buren County,

lowa (AQS site ID # 191770006). The Lake Sugema monitor is approxiniZt@km to the

south of theLinn County areaThe single valuef thebackground concentration for this area of

analysis was determined by the state t@ bdcrograms per cubic metes (@ P),requivalent to

2.7 ppb when expressed iwo significant figures? and that value was incorporated into the

final AERMOD resuits.

The area around the Lake Sugema monitor contailyssmallerSO; emission sources. lowa
included alllargerSG; emission sources in the modeling analysis and therefmEPA
believes that the background concentratsoecceptabldor the Linn County area.

V1he SQ NAAQS level is expressed in ppb but AERMOD gives results m 2. the conversiofiactor for SQ
(at thestandard conditions applied in the ambient 8&ference method) is 1ppb = approximately 2.619 . m
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3.3.2.9. Summary of Modelinmputs andResults

The AERMOD modelingnput parameters for thieinn Countyarea of aalysis are summarized
below inTable3.

Table 3: Summary of AERMOD Modeling Input Parameters forthe Area of Analysis for
the Linn County Area

Input Parameter Value
AERMOD Version 15181(default options)
Dispersion Characteristics Rural
Modeled Sources 4

124 emission points (including
Modeled Stacks stacks)
Modeled Structures 702
ModeledFencelines 4
Total receptors 16,042
Emissions Type Mixed/Hybrid
Emissions Years Various
Meteorology Years 20121 2014
NWS Stationfor Surface Cedar RapidslA NWS station
Meteorology (KCID)
NWS StationUpper Air Davenport IA NWS station
Meteorology (KDVN)
NWS Station for Calculating Cedar RapidslA NWS station
Surface Characteristics (KCID)

AQS site ID # 191770006,
Methodology for Calculating Lake Sugema, Tier 1 based g
Background S@Concentration | 20127 2014 design value
Calculated Background SO
Concentration 7¢ gP m

The results presentdetlow inTable4 show the magnitude and geographic location of the
highest predicted modeled concentrati@sed orthe input parameters
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Table 4. Maximum Predicted 99th PercentileDaily Maximum 1-Hour SO2 Concentration
Averaged Over 3 Yeardor the Area of Analysis for theLinn County Area

99" percentile daily
Receptor Location maximum 1-hour SO
UTM zone 15 Concentration (¢ g f)m
Modeled
concentration
Averaging Data (including NAAQS
Period Period UTM UTM background) Level
99th Percentile
1-Hour Average | 20127 2014 | 609067.%E 4642520.N 164 1964*

*Equivalent to the 2010 SONAAQS of 75 ppbusinga2.619s g P aonversion factor

The st at

concentration within the chosen modeling domait6iés g £, eguivalent t&3 ppb. This

eods

mo d eHighesturedicted @9 peraentibedaily maxentml-thdure

modeled concentration includéte background concentration of $@ndis based om mixture
of actual and PTEmissions from the facilitiegigure7 below was included as part of the
r e and indinaes that the poedicted vatweurredust to the southeast

stateods
ADM.
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Figure 7. Predicted 99" Percentile Daily Maximum 1-Hour SO2 Concentrations Averaged
Over 3 Yearsfor the Area of Analysis for theLinn County Area (not including
background)

The modeling submitted ke stataloes not indicatthatthe Thour SQ NAAQS is violated at

the receptor with the highest modeled concentratianvever, due to issues that the EPA
described earlier in this TSD, the EPA is unable to use the modeling analysis submitted by the
state to determine if the area is or is not megtire NAAQS.
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